Fructose-1,6-diphosphate suppresses T-lymphocyte proliferation, promotes apoptosis and inhibits interleukins-1, 6, beta-actin mRNAs, and transcription factors expression.
The overall objective of this study was to determine the role fructose 1,6-diphosphate (FDP), a naturally occurring glycolytic intermediate, plays in activated T-lymphocytes. The hypothesis is twofold. First, we propose that FDP inhibits T cell proliferation to a greater extent than fructose-1-phosphate (F1P), fructose-6-phosphate (F6P) and mannose-6-phosphate (M6P); second, we argue that FDP suppresses immune activation by inhibiting inflammatory cytokine expression, inhibiting expression of key transcription factors, and by inducing apoptosis in immune cells. Rat spleen cells were incubated with concanavalin A (ConA) and increasing concentrations of FDP. Proliferation was determined by tritiated thymidine uptake. FDP inhibited splenocyte proliferation in a dose-related manner while F1P, F6P, M6P demonstrated inhibition only at high concentrations (5000 microg/ml). RNA was harvested from FDP and ConA-treated cells and IL-1 and IL-6 gene expression was analyzed by RT-PCR. IL-1 and IL-6 mRNA expression was completely inhibited at 500-5000 microg/ml FDP. Apoptosis in FDP-treated lymphocytes was determined by DNA fragmentation and flow cytometry. Propidium iodide (PI) staining demonstrated a 39% rate of apoptosis in splenocytes treated with ConA and 5000 microg/ml FDP. Extensive DNA fragmentation was present at 250-5000 microg/ml FDP, and maximal inhibition occurred at 5 microg/ml. F1P, F6P and M6P showed maximal inhibition only at 5000 microg/ml. Nuclear extracts from FDP-treated splenocytes were analyzed by electrophoretic mobility shift assay. ConA activation of NF-kappaB and AP-1 was dramatically inhibited by FDP. Interestingly, beta-actin showed extensive inhibition with FDP and ConA, thus suggesting new possibilities of its being used as a therapeutic modality in arterial injury where the beta-actin, an important cytoskeleton element, plays a very important role. These data indicate that FDP may be a useful immunosuppressive agent. In conclusion, FDP is not only an immunosuppressant but also an anti-inflammatory agent.